Abstract Objective The central nervous system involvement of Brucellosis causes a hard to treat infection
Introduction

The genus Brucella causes the zoonotic infection brucellosis which was formerly known as undulant fever, Malta fever, Gibraltar fever, and Mediterranean fever (1). The disease is endemic in countries bordering the Mediterranean Sea and also occurs in many other countries (2, 3). Humans can acquire brucellosis by several routes (4): Direct inoculation through cuts and skin abrasions, especially from handling animal tissues or secretions, via the conjunctiva, inhalation of infected aerosols and ingestion of contaminated food such as raw milk, cheeses made from unpasteurized milk, or raw meat. Venereal transmission has been suggested, but the data are not conclusive (5).
The most common sites for localization of neurobrucellosis are osteoarticular, genitourinary, central nervous system (CNS), endocardium and liver. The clinical management of brucellosis is of particular concern due to the high initial treatment failure and relapse rates (6) (7) (8) . The disease remains the world's most common bacterial zoonosis, with over half a million new cases annually; the prevalence rates in some countries exceed ten cases per 100,000 population (9) .
The clinical spectrum of neurobrucellosis is very heterogeneous and can be categorized into central and peripheral forms (10) . The former is commonly acute and results mainly in meningoencephalitis, while the latter may be either acute or chronic in presentation (11) . Various presentations such as meningitis, encephalitides, polyradiculoneuritis, sensorial and motor abnormalities, cranial nerve involvement, epilepsy, depression, brain abscess, subarachnoid hemorrhage and finally coma are encountered (12) . Hearing loss due to sensorioneural involvement is reported to be an important morbidity (13, 14) . Less common neurological complications include papilledema, optic neuropathy, radiculopathy, stroke, and intracerebral hemorrhage (8) . Accordingly,
T a b l e 1 . T h e B i o c h e mi c a l An a l y s e s o f CNS F l u i d S a mp l e s o f 1 1 P a t i e n t s
neurobrucellosis, like neurosyphilis, is easily confused with many other neurological, neurosurgical, or even psychiatric disorders. The patients may visit psychiatry departments owing to the chronic character of the disease (15) .
Brucellosis is an endemic disease in Turkey and the CNS involvement is reported in 4-11% of the cases in local studies (3, 13, 16, 17 
Patients and Methods
Patients who visited Gulhane Military Medical Academy Department of Infectious Diseases and Clinical
Results
Here we present neurobrucellosis patients (ten males; one female) with an age distribution of 20-55 (29.45±10.70) years. In Table 1 
T a b l e 2 . T h e Wr i g h t Ag g l u t i n a t i o n T e s t Re s u l t s i n CS F a n d B l o o d d u r i n g L u mb a r P u n c t u r e o f 1 1 P a t i e n t s T a b l e 3 . B r i e f S u mma r y o f Ne u r o b r u c e l l o s i s P a t i e n t s months of finishing antibiotic treatment
Discussion
Acute purulent bacterial meningitis (APM) is clinically defined as a syndrome characterized by the onset of meningeal symptoms over the course of hours to up to several days. Headache is a prominent early symptom, often followed later by confusion, stupor, or coma. Examination reveals few focal findings early during infection, although signs of meningeal irritation are common. But neurobrucellosis, a form of chronic meningitis, has an onset measured in weeks to months and is generally defined when symptoms, signs, and the CSF remain abnormal for at least 4 weeks (22).
A pooled analysis of adult APM in Turkey revealed that the overall mortality rate was 18% (23) . But, for patients with neurobrucellosis, adequate antibiotic treatment usually is believed to result in a good prognosis (8) (23) . Accordingly, 20-30% of patients with neurobrucellosis present neurological sequelae. However, these complications are known to be related to the delay in diagnosis and initiation of appropriate antibiotics (8) .
Para-or quadriplegia may be one of the atypical presentations of neurobrucellosis and may be due to abscess formation or the chronic sequelae (24, 25 (25, 26) . One of our patients had both urinary and fecal incontinence (case 1) and another one had (case 2) urinary retention. Fecal incontinence was normalized in due time in the former case. Unfortunately, although urinary problems lessened, they partly persisted in both patients.
Hearing loss was detected (cases 1, 3, 4, 6) in four of our patients. The problem was over in two (cases 1, 4) although the complaints were permanent for the other two. This datum validates the understanding that hearing problem is one of the most important problems in neurobrucellosis (27, 28) . From this point, otologists should consider diagnostic Brucella tests for hearing loss in Brucellosis endemic areas.
Most authorities consider a blood agglutination titer of 1/ 160 or higher in Brucellosis to be significant in a symptomatic patient (19, 29) and this is what is performed in Turkish medical practice (3, 30) . But the issue of neurobrucellosis is a little bit different than brucellosis on the whole since the diagnosis is often delayed and difficult as the signs and symptoms may be overt or subtle (2, 4) . Normally the specific diagnosis is based upon seroagglutination and cultures, which have relatively low sensitivities (10, 31 (8, 31, 39) . Treatment needs to be individualized according to signs and symptoms but should generally be continued until the CSF analysis has returned to normal. That is, the duration of therapy is individualized and is generally prolonged, varying from 1 to 19 months (8, 31, 39) . In four of our cases oral antibiotics were given (cases 2, 3, 6, 7) 
